Chorea is a hyperkinetic movement disorder characterized by excessive spontaneous movements that are irregularly timed, randomly distributed and abrupt. Chorea in an elderly patient poses a diagnostic challenge. The differential diagnosis is broad and includes medication effects, vascular disorders, metabolic abnormalities, autoimmune syndromes and neurodegenerative disorders. 1, 2 Important causes of late onset chorea have been listed in the Table. A significant number of cases of late-onset chorea without a clear etiology are lumped together as "senile chorea". This diagnostic term may obscure a subset of cases where a specific diagnosis can be clinched with further investigations.
We present a case of new onset chorea in an elderly patient uncovering Polycythemia Vera (PV) with hematological examination positive for the characteristic Janus Kinase-2 (JAK2) mutation. Chorea was the only presenting feature in this patient, and treatment of polycythemia led to reduction of the abnormal movements significantly. We also review the association of PV and chorea and possible mechanism of causation of chorea in patients with polycythemia.
CASE REPORT
An 82-year-old woman presented with new onset of chorea. The week before, she had noticed her tongue suddenly felt thick and heavy. Involuntary movements of the mouth, lips and tongue appeared gradually over the next few days, with subsequent involvement of the trunk and limbs. The movements were irregular, abrupt and appeared to flow from one body part to another. They were present continuously except during sleep and the patient could not suppress them voluntarily. She had no other symptoms. No memory loss or behavioral change was reported. She had no prior history of chorea, other movement or any psychiatric illness. She had a history of hypertension and had smoked one pack of cigarettes daily for the last fifty years. Her usual medications were hydrochlorothiazide, irbesartan and acetaminophen with codeine. She had no history of rheumatic fever, diabetes or stroke and had no other drug exposure. There was no family history of chorea or dementia.
On examination, she had chorea of the tongue, lips and posterior pharyngeal wall. Symmetrical choreic movements of the trunk and both upper limbs were also present. Neuropsychiatric assessment was normal. Cranial nerve examination including extra-ocular movements was normal and she was able to keep the tongue protruded for more than one minute. Tone, power, reflexes, sensation and coordination were normal, except for bilaterally diminished ankle jerks. She was Investigations were suggestive of polycythemia: RBCs 6.92 x 10 12 /L, Hb 181 g/L, Hct 56%, WBCs 9.6 x 10 9 /L, and platelets 492 x 10 9 /L. Normal test results included TSH, calcium, sodium, creatinine, bilirubin, liver enzymes, glucose, and hemoglobin A1c. Ferritin was 17.1 (low-normal) and serum erythropoietin level was 3.2 (low). The anti-streptolysin O screen was negative. Magnetic resonance imaging brain was normal except for age related cortical atrophy. On JAK2 mutation testing, she had V617F mutation, confirming the diagnosis of PV. After consultation with a hematologist, hydroxyurea was started in the dosage of 1000 mg per day. Two weeks later, her chorea had significantly improved and blood counts showed Hb 172g/L, Hct 51%, WBCs 6.0x10 9 /L, and platelets 247x10 9 /l. She has been followed up for six months and is free from chorea.
DISCUSSION
Polycythemia Vera (PV) is a state of chronic proliferation of morphologically normal red cells as a result of clonal expansion of hematopoietic stem cells. Polycythemia Vera is strongly associated with a gain-of-function mutation in the gene for the JAK2 (V617F) that renders hematopoietic stem cells very sensitive to erythropoietin and other growth factors. 3 More than 90% of patients of PV carry a V617F JAK2 mutation. 4, 5 Clonal hematopoiesis occurs in PV despite low serum levels of erythropoietin, differentiating it from erythrocytosis. The cardinal feature of PV is an increase in red cell mass. The hematocrit is often used as a proxy measure for red cell mass in PV. Polycythemia Vera is almost always a condition of elevated hematocrit and chronic hyperviscosity. Hyperviscosity alters the dynamics of both arterial and venous cerebral blood flow, decreasing cerebral perfusion and increasing venous stasis and distension.
These hemodynamic changes frequently manifest themselves as non-localizing neurological symptoms. At the time of diagnosis of PV, 50-80% of patients have symptoms such as headaches, dizziness, paresthesias, and blurred vision. The other frequent neurological manifestation in PV is stroke, which causes significant morbidity and mortality. Chorea is the only movement disorder described in association with PV with any consistency. The association was first described in 1909 by Umney and Bordachzi. 6, 7 Since then, sporadic papers, mostly case reports, have appeared in literature from time to time. In most cases, chorea was the presenting complaint and led to the diagnosis of PV. [8] [9] [10] [11] [12] [13] [14] Most reported patients were older adults probably reflecting the median age of diagnosis of PV of 60 years. Majority of the reported patients of polycythemic chorea were females, despite the fact that more men have PV (male:female ratio of 3:2).
11 A similar female predominance is seen in other choreic disorders with autoimmune or endocrine causes.
Most patients who develop polycythemic chorea had never experienced chorea previously. The typical clinical picture in polycythemic chorea is of generalized symmetrical chorea, with prominent involvement of the oro-facio-lingual muscles. The presentation has been likened to tardive dyskinesia. A few cases of unilateral polycythemic chorea have been described but magnetic resonance imaging has failed to demonstrate a contralateral structural lesion or any area of restricted diffusion in those cases. 15 Sporadic cases of chorea associated with polycythemia and congenital cyanotic heart disease have also been reported. 16 Besides hypotonia of the limbs, the neurological examination is usually normal. Mental status was preserved in the majority of the reported cases. [8] [9] [10] [11] [12] [13] [14] The course of polycythemic chorea often waxes and wanes in parallel with the hematocrit, though there is no consistent relationship between them. 9 Chorea often first appears with the initial onset of PV or with a sudden exacerbation of previously well-controlled disease.
14 Effective treatment of polycythemia usually improves chorea, sometimes dramatically. But the course can be independent of changes in the blood counts -chorea may persist long after the hematocrit has normalized or it may resolve spontaneously without treatment for polycythemia. Most cases do resolve fully within a few weeks or months, though some have lasted years. Neuroimaging studies (CT scan and MRI) have not shown a consistent pattern of focal lesions in the basal ganglia in patients with polycythemic chorea and they were normal in the vast majority of cases. Even the cases of PV with hemichorea had normal neuro-imaging. 15 Results of cerebral blood flow analysis in cases of PV with chorea have been conflicting. A recent study using subtraction SPECT with co-registered MRI did not find any reduction in blood flow. 17 Only limited data regarding neuropathology in PV with chorea are available. Prominent venous congestion in brain parenchyma and dura mater was described in some of the cases. 18 Focal demyelination, described in rare instances does not sufficiently explain the clinical picture of polycythemic chorea. A similar but more severe pattern of multifocal perivenous demyelination was described in a patient with PV who did not have chorea. 19 By inference, it can be assumed that polycythemic chorea is a syndrome without a specific pathological correlate.
The pathophysiology of polycythemic chorea is not well understood. The syndrome has been attributed to neo-striatal hypoperfusion related to hyperviscosity. 11 But the relationship between hyperviscosity, hypo-perfusion and chorea is tenuous. Fewer than 1% of patients with PV develop chorea, even though almost all of them have symptoms of hyperviscosity, neurological or otherwise. Patients who develop chorea with PV need not have an especially high hematocrit and their symptoms may run its course independent of changes in the blood counts. Severe, symptomatic hyperviscosity is also seen in Waldenstrom's macroglobulinemia and multiple myeloma, but chorea has not been reported in association with these THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES conditions. The difference may lie in the fact that hyperviscosity in the paraproteinemias occurs because of increased protein content in the plasma fraction of whole blood, as opposed to the increased cellular fraction seen in polycythemia. Other hypotheses including microvascular changes and polycythaemic increase of dopamine-laden platelets releasing excess of dopamine in the neostriatum are still speculative. 11, 20, 21 . Polycythemic chorea can be treated symptomatically with neuroleptics or benzodiazepines. Effective treatment of the underlying polycythemic state is crucial, as many cases have shown rapid improvement and resolution of chorea once the hematocrit reduces. Aspirin and phlebotomy have been recommended in low risk cases and hydroxyurea in high risk cases. 4, 22 Novel therapies in the form of JAK2 V617F inhibitors are being developed and hold promise as future treatment options. 23 The present case has hematological attributes of PV and positive JAK2 mutation. The sole presenting feature in this case was generalized chorea and no radiological correlate could be found on MRI of brain. Treatment with hydroxyurea led to marked reduction in chorea and there was associated improvement in hematological parameters. Though the association between PV and chorea has long been known, the present case is the first report of JAK2 mutation positive PV presenting with new onset generalized chorea. JAK2 mutation testing is rapidly becoming an important diagnostic tool for myeloproliferative disorders like PV. Detection of this mutation in the present case strengthens the historical evidence regarding association of chorea with Polycythemia Vera. We will be inclined to recommend JAK2 mutation test in elderly patients with undiagnosed chorea. Furthermore, it can be speculated that new treatment options like JAK2 V617 F inhibitors might be of value in treating polycythemic chorea in the near future.
